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RETRACTABLE PRINTING-COATING UNIT 
OPERABLE ON THE PLATE AND BLANKET 
CYLINDERS SIMULTANEOUSLY FROM THE 
DAMPENER SIDE OF THE FIRST PRINTING 
UNIT OR ANY CONSECUTIVE PRINTING 
UNIT OR ANY ROTARY OFFSET PRINTING 

PRESS 

CROSS REFERENCE TO OTHER 
APPLICATIONS 

This application is a continuation-in-part of prior appli 
cation Ser. No. 08/538,422 ?led Oct. 2, 1995, noW aban 
doned by inventors Howard W. DeMoore, Ronald M. 
Rendlernan and John W. Bird Which in turn Was a 
continuation-in-part of prior parent application Ser. No. 
08/435,798, titled “Retractable Inking/Coating Apparatus 
Having Ferris Movernent BetWeen Printing Units”, ?led 
May 4, 1995 by the same inventors for Which priority bene?t 
under § 120 is claimed. 

FIELD OF THE INVENTION 

This invention relates generally to sheet-fed or Web-fed, 
rotary offset lithographic printing presses, and more 
particularly, to a neW and improved inking/coating apparatus 
for the in-line application of aqueous or ?eXographic print 
ing inks, prirner or protective/decorative coatings applied 
simultaneously to the plate and blanket of the ?rst or any 
consecutive printing unit of any lithographic printing press. 

BACKGROUND OF THE INVENTION 

Conventional sheet-fed, rotary offset printing presses 
typically include one or more printing units through Which 
individual sheets are fed and printed. After the last printing 
unit, freshly printed sheets are transferred by a delivery 
conveyor to the delivery end of the press Where the freshly 
printed and/or coated sheets are collected and stacked uni 
forrnly. In a typical sheet-fed, rotary offset printing press 
such as the Heidelberg Speedrnaster line of presses, the 
delivery conveyor includes a pair of endless chains carrying 
gripper bars With gripper ?ngers Which grip and pull freshly 
printed sheets from the last irnpression cylinder and convey 
the sheets to the sheet delivery stacker. 

Since the inks used With sheet fed rotary offset printing 
presses are typically Wet and tacky, special precautions must 
be taken to prevent marking and srnearing of the freshly 
printed or coated sheets as the sheets are transferred from 
one printing unit to another. The printed ink on the surface 
of the sheet dries relatively sloWly and is easily srneared 
during subsequent transfer betWeen printing units. Marking, 
srnearing and srnudging can be prevented by a vacuum 
assisted sheet transfer apparatus as described in the folloW 
ing US. Pat. Nos: 5,113,255; 5,127,329; 5,205,217; 5,228, 
391; 5,243,909; and 5,419,254, all to HoWard W. DeMoore, 
co-inventor, and manufactured and sold by Printing 
Research, Inc. of Dallas, TeX., U.S.A. under its trademark 
BACVACTM. 

In some printing jobs, offsetting is prevented by applying 
a protective and/or decorative coating material over all or a 
portion of the freshly printed sheets. Sorne coatings are 
formed of a UV-curable or Water-dispersed resin applied as 
a liquid solution over the freshly printed sheets to protect the 
ink frorn offsetting or set-off and improve the appearance of 
the freshly printed sheets. Such coatings are particularly 
desirable When decorative or protective ?nishes are applied 
in the printing of posters, record jackets, brochures, 
rnagaZines, folding cartons and the like. 

10 

15 

20 

25 

30 

35 

40 

45 

55 

60 

65 

2 
DESCRIPTION OF THE PRIOR ART 

Various arrangements have been made for applying the 
coating as an in-line printing operation by using the last 
printing unit of the press as the coating application unit. For 
example, US. Pat. Nos. 4,270,483; 4,685,414; and 4,779, 
557 disclose coating apparatus Which can be moved into 
position to permit the blanket cylinder of the last printing 
unit of a printing press to be used to apply a coating material 
over the freshly printed sheets. In US. Pat. No. 4,841,903 
(Bird) there are disclosed coating apparatus Which can be 
selectively moved between the plate cylinder or the blanket 
cylinder of the last printing unit of the press so the last 
printing unit can only be used for coating purposes. 
HoWever, When coating apparatus of these types are being 
used, the last printing unit cannot be used to print ink to the 
sheets, but rather can only be used for the coating operation. 
Thus, While coating With this type of in-line coating 
apparatus, the printing press loses the capability of printing 
on the last printing unit as it is converted to a coating unit. 

The coater of US. Pat. No. 5,107,790 (Sliker et al) is 
retractable along an inclined rail for extending and retracting 
a coater head into engagement With a blanket on the blanket 
cylinder. Because of its siZe, the rail-retractable coater can 
only be installed betWeen the last printing unit of the press 
and the delivery sheet stacker, and cannot be used for 
interunit coating. The coater of US. Pat. No. 4,615,293 
(J ahn) provides tWo separate, independent coaters located on 
the darnpener side of a converted printing unit for applying 
lacquer to a plate and to a rubber blanket. Consequently, 
although a plate and blanket are provided, the coating unit 
of J ahn’s press is restricted to a dedicated coating operation 
only. 

Proposals have been made for overcoming the loss of a 
printing unit When in-line coating is used, for example as set 
forth in US. Pat. No. 5,176,077 to HoWard W. DeMoore 
(co-inventor and assignee), Which discloses a coating appa 
ratus having an applicator roller positioned to apply the 
coating material to the freshly printed sheet While the sheet 
is still on the last irnpression cylinder of the press. This 
alloWs the last printing unit to print and coat sirnultaneously, 
so that no loss of printing unit capability results. 

Some conventional coaters are rail-rnounted and occupy a 
large amount of press space and reduce access to the press. 
Elaborate equipment is needed for retracting such coaters 
from the operative coating position to the inoperative 
position, Which reduces access to the printing unit. 

Accordingly, there is a need for an in-line inking/coating 
apparatus Which does not result in the loss of a printing unit, 
does not eXtend the length of the press, and Which can print 
and coat aqueous and ?eXographic inks and coating mate 
rials sirnultaneously onto the plate and blanket on any 
lithographic printing unit of any lithographic printing press, 
including the ?rst printing unit. 

OBJECTS OF THE INVENTION 

Accordingly, a general object of the present invention is 
to provide improved inking/coating apparatus Which is 
capable of selectively applying ink or coating material to a 
plate on a plate cylinder or ink or coating material to a plate 
or blanket on a blanket cylinder. 

A speci?c object of the present invention is to provide 
improved inking/coating apparatus of the character 
described Which is eXtendable into inking/coating engage 
rnent With either a plate on a plate cylinder or to a plate or 
blanket on a blanket cylinder. 
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A related object of the present invention is to provide 
improved inking/coating apparatus of the character 
described Which is capable of being mounted on any litho 
graphic printing unit of the press and does not interfere With 
operator access to the plate cylinder, blanket cylinder, or 
adjacent printing units. 

Another object of the present invention is to provide 
improved inking/coating apparatus of the character 
described, Which can be moved from an operative inking/ 
coating engagement position adjacent to a plate cylinder or 
a blanket cylinder to a non-operative, retracted position. 

Still another object of the present invention is to provide 
improved inking/coating apparatus of the character 
described, Which can be used for applying aqueous, ?exo 
graphic and ultra-violet curable inks and/or coatings in 
combination With lithographic, ?exographic and Waterless 
printing processes on any rotary offset printing press. 
A related object of the present invention is to provide 

improved inking/coating apparatus of the character 
described Which is capable of applying aqueous or ?exo 
graphic ink or coating material on one printing unit, for 
example the ?rst printing unit, and drying the ink or coating 
material before it is printed or coated on the next printing 
unit so that it can be overprinted or overcoated immediately 
on the next printing unit With Waterless, aqueous, ?exo 
graphic or lithographic inks or coating materials. 

Yet another object of the present invention is to provide 
improved inking/coating apparatus for use on a multiple 
color rotary offset printing press that can apply ink or 
coating material separately and/or simultaneously to the 
plate and/or blanket of a printing unit of the press from a 
single operative position, and from a single inking/coating 
apparatus. 
A related object of the present invention is to provide 

improved inking/coating apparatus of the character 
described, in Which virtually no printing unit adjustment or 
alteration is required When the inking/coating apparatus is 
converted from plate to blanket printing or coating and vice 
versa. 

Another object of the present invention is to provide 
improved inking/coating apparatus that can be operably 
mounted in the dampener space of any lithographic printing 
unit for inking/coating engagement With either a plate on a 
plate cylinder or a plate or blanket on a blanket cylinder, and 
Which does not interfere With operator movement or activi 
ties in the interunit space betWeen printing units. 

SUMMARY OF THE INVENTION 

The foregoing objects are achieved by a retractable, 
in-line inking/coating apparatus Which is mounted on the 
dampener side of any printing unit of a rotary offset press for 
movement betWeen an operative (on-impression) inking/ 
coating position and a retracted, disengaged (off-impression) 
position. The inking/coating apparatus includes an applica 
tor roller Which is movable into and out of engagement With 
a plate on a plate cylinder or a blanket on a blanket cylinder. 
The inking/coating applicator head is pivotally coupled to a 
printing unit by pivot pins Which are mounted on the press 
side frames in the traditional dampener space of the printing 
unit in parallel alignment With the plate cylinder and the 
blanket cylinder. This dampener space mounting arrange 
ment alloWs the inking/coating unit to be installed betWeen 
any adjacent printing units on the press. 

In the preferred embodiment, the applicator head includes 
vertically spaced pairs of cradle members With one cradle 
pair being adapted for supporting an inking/coating appli 
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4 
cator roller in alignment With a plate cylinder, and the other 
cradle pair supporting an inking/coating applicator roller in 
alignment With the blanket cylinder, respectively, When the 
applicator head is in the operative position. Because of the 
pivotal support provided by the pivot pins, the applicator 
head can be extended and retracted Within the limited space 
available in the traditional dampener space, Without restrict 
ing operator access to the printing unit cylinders and Without 
causing a printing unit to lose its printing capability. 
When the inking/coating apparatus is used in combination 

With a ?exographic printing plate and aqueous or ?exo 
graphic ink or coating material, the Water component of the 
aqueous or ?exographic ink or coating material on the 
freshly printed or coated sheet is evaporated and dried by a 
high velocity, hot air interunit dryer and a high volume heat 
and moisture extractor assembly so that the freshly printed 
ink or coating material is dry before the sheet is printed or 
coated on the next printing unit. This quick drying process 
permits a base layer or ?lm of ink, for example opaque White 
or metallic (gold, silver or other metallics) ink to be printed 
on the ?rst printing unit, and then overprinted on the next 
printing unit Without back-trapping or dot gain. 

The construction and operation of the present invention 
Will be understood from the folloWing detailed description 
taken in conjunction With the accompanying draWings Which 
disclose, by Way of example, the principles and advantages 
of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of a sheet fed, rotary offset 
printing press having inking/coating apparatus embodying 
the present invention; 

FIG. 2 is a simpli?ed perspective vieW of the single head, 
dual cradle inking/coating apparatus of the present inven 
tion; 

FIG. 3 is a schematic side elevational vieW of the printing 
press of FIG. 1 having single head, dual cradle inking/ 
coating apparatus installed in the traditional dampener posi 
tion of the ?rst, second and last printing units; 

FIG. 4 is a simpli?ed side elevational vieW shoWing the 
single head, dual cradle inking/coating apparatus in the 
operative inking/coating position for simultaneously print 
ing on the printing plate and blanket on the fourth printing 
unit; 

FIG. 5 is a simpli?ed side elevational vieW shoWing the 
single head, dual cradle inking/coating apparatus in the 
operative position for spot or overall inking or coating on the 
blanket of the ?rst printing unit, and shoWing the dual cradle 
inking/coating apparatus in the operative position for spot or 
overall inking or coating on the printing plate of the second 
printing unit; 

FIG. 6 is a simpli?ed side elevational vieW of the single 
head, dual cradle inking/coating apparatus of FIG. 4 and 
FIG. 5, partially broken aWay, shoWing the single head, dual 
cradle inking/coating apparatus in the operative coating 
position and having a sealed doctor blade reservoir assembly 
for spot or overall coating on the blanket; 

FIG. 7 is a schematic vieW shoWing a heat exchanger and 
pump assembly connected to the single head, dual cradle 
inking/coating apparatus for circulating temperature con 
trolled ink or coating material to the inking/coating appa 
ratus; 

FIG. 8 is a side elevational vieW, partially broken aWay, 
and similar to FIG. 6 Which illustrates an alternative coating 
head arrangement; 
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FIG. 9 is a simpli?ed elevational vieW of a printing unit 
Which illustrates pivotal coupling of the inking/coating 
apparatus on the printing unit side frame members; 

FIG. 10 is a vieW similar to FIG. 2 in Which a pair of split 
applicator rollers are mounted in the upper cradle and loWer 
cradle, respectively; 

FIG. 11 is a side elevational vieW of a split applicator 
roller; 

FIG. 12 is a perspective vieW of a doctor blade reservoir 
Which is centrally partitioned by a seal element; 

FIG. 13 is a sectional vieW shoWing sealing engagement 
of the split applicator roller against the partition seal element 
of FIG. 12; 

FIG. 14 is a vieW similar to FIG. 8 Which illustrates an 
alternative inking/coating embodiment; 

FIG. 15 is a simpli?ed side elevational vieW of a substrate 
Which has a bronZed-like ?nish Which is applied by simul 
taneous operation of the dual applicator roller embodiment 
of FIG. 14; 

FIG. 16 is a side elevational vieW, partly in section, of a 
pan roller having separate transfer surfaces mounted on a 
split fountain pan; 

FIG. 17 is a simpli?ed side elevational vieW of the dual 
cradle inking/coating apparatus, partially broken aWay, 
Which illustrates an alternative inking/coating head appara 
tus featuring a single doctor blade assembly, anilox appli 
cator roller mounted on the loWer cradle; and 

FIG. 18 is a side elevational vieW, partly in section, of a 
single doctor blade anilox applicator roller assembly having 
separate transfer surfaces, and a split fountain pan having 
separate fountain compartments, With the separate fountain 
compartments being supplied With different inks or coating 
materials from separate off-press sources. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

As used herein, the term “processed” refers to printing 
and coating methods Which can be applied to either side of 
a substrate, including the application of lithographic, 
Waterless, UV-curable, aqueous and ?exographic inks and/or 
coatings. The term “substrate” refers to sheet and Web 
material. Also, as used herein, the term “Waterless printing 
plate” refers to a printing plate having image areas and 
non-image areas Which are oleophilic and oleophobic, 
respectively. “Waterless printing ink” refers to an oil-based 
ink Which does not contain a signi?cant aqueous component. 
“Flexographic plate” refers to a ?exible printing plate hav 
ing a relief surface Which is Wettable by ?exographic ink or 
coating material. “Flexographic printing ink or coating 
material” refers to an ink or coating material having a base 
constituent of either Water, solvent or UV-curable liquid. 
“UV-curable lithographic printing ink and coating material” 
refers to oil-based printing inks and coating materials that 
can be cured (dried) photomechanically by exposure to 
ultraviolet radiation, and that have a semi-paste or gel-like 
consistency. “Aqueous printing ink or coating material” 
refers to an ink or coating material that predominantly 
contains Water as a solvent, diluent or vehicle. A “relief 
plate” refers to a printing plate having image areas Which are 
raised relative to non-image areas Which are recessed. 
As shoWn in the exemplary draWings, the present inven 

tion is embodied in a neW and improved in-line inking/ 
coating apparatus, herein generally designated 10, for apply 
ing aqueous, ?exographic or UV-curable inks or protective 
and/or decorative coatings to sheets or Webs printed in a 

10 

15 

20 

25 

30 

35 

40 

45 

55 

60 

65 

6 
sheet-fed or Web-fed, rotary offset printing press, herein 
generally designated 12. In this instance, as shoWn in FIG. 
1, the inking/coating apparatus 10 is installed in a four unit 
rotary offset printing press 12, such as that manufactured by 
Heidelberger Druckmaschinen AG of Germany under its 
designation Heidelberg Speedmaster SM102 (40“, 102 cm). 
The press 12 includes a press frame 14 coupled at one end, 

herein the right end, to a sheet feeder 16 from Which sheets, 
herein designated S, are individually and sequentially fed 
into the press, and at the opposite end, With a sheet delivery 
stacker 20 in Which the freshly printed sheets are collected 
and stacked. Interposed betWeen the sheet feeder 16 and the 
sheet delivery stacker 20 are four substantially identical 
sheet printing units 22, 24, 26 and 28 Which can print four 
different colors onto the sheets as they are transferred 
through the press 12. The printing units are housed Within 
printing toWers T1, T2, T3 and T4 formed by side frame 
members 14, 15. Each printing toWer has a delivery side 25 
and a dampener side 27. A dampener space 29 is partially 
enclosed by the side frames on the dampener side of the 
printing unit. 
As illustrated, the printing units 22, 24, 26 and 28 are 

substantially identical and of conventional design. The ?rst 
printing unit 22 includes an in-feed transfer cylinder 30, a 
plate cylinder 32, a blanket cylinder 34 and an impression 
cylinder 36, all supported for rotation in parallel alignment 
betWeen the press side frames 14, 15 Which de?ne printing 
unit toWers T1, T2, T3 and T4. Each of the ?rst three printing 
units 22, 24 and 26 have a transfer cylinder 38 disposed to 
transfer the freshly printed sheets from the adjacent impres 
sion cylinder and transfer the freshly printed sheets to the 
next printing unit via an intermediate transfer drum 40. 

The last printing unit 28 includes a delivery cylinder 42 
mounted on a delivery shaft 43. The delivery cylinder 42 
supports the freshly printed sheet 18 as it is transferred from 
the last impression cylinder 36 to a delivery conveyor 
system, generally designated 44, Which transfers the freshly 
printed sheet to the sheet delivery stacker 20. To prevent 
smearing during transfer, a ?exible covering is mounted on 
the delivery cylinder 42, as described and claimed in US. 
Pat. No. 4,402,267 to HoWard W. DeMoore, Which is 
incorporated herein by reference. The ?exible covering is 
manufactured and sold by Printing Research, Inc. of Dallas, 
Tex., U.S.A., under its trademark SUPER BLUE®. 
Optionally, a vacuum-assisted sheet transfer assembly 
manufactured and sold by Printing Research, Inc. of Dallas, 
Tex., U.S.A., under its trademark BACVAC® can be sub 
stituted for the delivery transfer cylinder 42 and ?exible 
covering. 
The delivery conveyor system 44 as shoWn in FIG. 2 is of 

conventional design and includes a pair of endless delivery 
gripper chains 46, only one of Which is shoWn carrying at 
regular spaced locations along the chains, laterally disposed 
gripper bars having gripper ?ngers used to grip the leading 
edge of a freshly printed or coated sheet 18 after it leaves the 
nip betWeen the impression cylinder 36 and delivery cylin 
der 42 of the last printing unit 28. As the leading edge is 
gripped by the gripper ?ngers, the delivery chains 46 pull the 
sheet aWay from the last impression cylinder 36 and convey 
the freshly printed or coated sheet to the sheet delivery 
stacker 20. 

Prior to reaching the delivery sheet stacker, the freshly 
printed and/or coated sheets S pass under a delivery dryer 48 
Which includes a combination of infra-red thermal radiation, 
high velocity hot air How and a high performance heat and 
moisture extractor for drying the ink and/or the protective/ 




















